Influence of the extracellular matrix on the proliferative response of human skin fibroblasts to serum and purified platelet-derived growth factor.
The culture of adult human skin fibroblasts on reconstituted bovine type 1 fibrillar collagen gels, ranging in concentration from 2.5-35.0 mg/ml, results in a reduction in proliferation rate by 40%-60% as measured by (3H) thymidine incorporation. The suppressive effect was noted when cells were cultured in both human and bovine serum. Drying the gels into thin films abolishes the suppressive effect of the fibrillar collagen on cell proliferation. Cell attachment studies showed that differences in the proliferation rate of cells on the various substrata were not simply due to differences in initial attachment. Studies with purified platelet-derived growth factor (PDGF) demonstrated that the reduced responsiveness of cells to this factor, when cultured on collagen gels as compared to plastic, was largely responsible for the reduced proliferative activity of the cells when cultured in the presence of serum. The reduced proliferative activity of fibroblasts in response to PDGF, when cultured on collagen gels, was confirmed by total DNA determination. It was shown that the reduced responsiveness of cells to PDGF was not simply because the factor bound to the fibrillar collagen gel or was inaccessible to the cells. The data indicate that the reduced proliferation rate of fibroblasts cultured on collagen gels is a direct result of the influence of the extracellular matrix on the cells' ability to respond to a soluble mitogenic mediator.